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^. .Pour science education fact., sheets are pcese^ited and 
focus on: (1) creationisjik^s, evolution; (2) science careers; (3) 
science atf^vities fjiS'^^efcial studentis; and (H) the role of the • 
laboratory in 'science teaching. The fStst fact she^ft was prepared to 
assist teachers, curriculum coordinators,* and. others in dealing with. 
t.he teaching .of evolution vs. ci?eatiqnism tiy. providing a bibliography 
" of documents, and journal articles found, in the ERIC data base. Ih'e 
second fact sheet .iras jdejBigned to provide tisers with information 
about terms they ;may 'use in searching ERIC <and • to provide a listing ' 
of documents "and , jocrnaL articles obtained from an ERIC search using 
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aspects of the iy)j.e, of the laboratjjry inv««J.ence instruction 
..including what literature" is available 'in ERIC andean overview of the 
resdbircJh' on the us4>^, science laboratories, (DS)' . 
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Controversial issues in the Science 
CI,assroom:Creationism vs. Evolution 



The conclusion bftheScopes trial in Tennessee apparently 
did notsetlle theissweof evolution vs. creationlsm. Teachers 
are still requesting assistance in handling the pressures of 
fundamentalist creationist groups demanding equal time. In . 
1976 ^he National Science Teachers Association published, 
\n;The Science Teacher (November' issue), the organization's 
position statement entitled "Inclusion of Nonscierice ' 
Theoriesrin Science Instruction." This position statement 
follows: , " ' 

* * 

Throughout his recorded history, mar) /?a^ ieen vJtaily 

* ' concerned in finding out aii thai he can about his universe^ 

He has explored it in njsmy ways, raised questions about It, 
Xleslgned methods by which he could increase and or- 
ganizehis knowledge, and developed systems to aid him in ' 

* understanding and explaining his origin, and nature, and 
,^ his place. In the universe. Among these systems are 
f philosophy, religion, folklore, the arts, and science. 

Science Is the system of knowing about the universe 
through data collectep by observation and controlled ex- 

. . peri mentation. As -data are colleoted] theories are ad- 

^ vanced to explain and account for what has been ob- ' 
served. The true test of a theory In scieoce~isthreefdld:.0) 
Its ability to explain, what hajs been observed, (2) its ability 

—to predict what has not yet been obseiyed, and (3) its ability 
to be tested by further experimentation and to be modified * ^ 

, required by' the acquisition of new data. 
I The National Science Teachefs Association uptiofds ih^-^ 
n§ht and refpgnizes the bbllghtion of eacff individual to ^ 

, become inform&d about wan*s many endea\^ors, topndqr- ' 
^^^andand explain what each endeavor has contributed io 

^' mankind, and to draw his own conclusions in each area. ^ 
The National Science Teachers Association also recog- 
nizes its great obligation to. that area of education dealing 

. with science: Sclonce education cannot treat, a^ sWunce, 
those fhings not In the domaln^qf science. It cannot deal- < 
with, as science,' concepts that have^been developed In 
other than scientific ways. Moreover, the National Sciende 

* Teachers Association vigorously opposes all actions that 
would legislate, mandate,' or Coerce th&'ln elusion in the 

• corpus of science. Including textbooks, of any theories 



, , ^'..wwwdwf wr %Mt*j »ifwwtr\^i 

that do not meet the threefold criteria given above, (p, 59) 

' To assist science teacher?, curriculum coordinators, and 
others In cfealing. with th0 teaching of evolution, vs, 
• • • creationlsm, this fact sheet has been prepared* to provlde a 
^/!ff\ . bibliography of materials on thjs topic found Fn the ERIC data 
^^^^ documents and journal' articles are included; 
ij>) documents may bej^entified By ED numbers; journal arti- 
cles, by EJ-n umbers. Abstracts of documents are found in 
"^-^sourcesln Education (RIE). Annotations (^f journal articles 




are found in Current Index to Journals in Education (CUE). 
Both are monthly publications. 

Abraham, Michael R.,and Fred W. Fox, eds. 

1979 AETS Yearbook, Science EducationlSociety. A Guide to 

Interaction and Influence. 

ED 164 360 ' RIE;IVIay. 1979 

Alexander, Richard D. - 
"Evolution, Creation, and Biology Teaching" 
Amer/can B/o/ogy Teacrter 40(2) :9M 04,107, February 1978 
EJ 187 274 CUE, 1979'. 

Aulie, Richard P. 

"The Origin of the Idea of the IVIammal-like Reptile." . 
.American Biology Teacher 36(8):476-484-511, November 
1974. 

107 922 . CUE, 1975 

Bergman, Jerry 

"Teaching About the Creatfon/Evolution Controversy 
Fastback 134." ^ . , 

, ED 178 401 - . RIE, March, 1980 

Bird, Wendell R. 



"Creptionism and Evolution: A Response to Gerald Skoog." 

Educational Leadership 38(2) :1 57, November, 1980 

EJ 236 667 ^ - ^' CUE,.1981 

Broad, William.J. 
i-J-Creationists Limit Scope of Evolufion.Case." 
Sc/^ce^1(4488):1331-32. March, 1981. 
*EJ ^42^^96 * CUE, 1981 

Ca/laghan, Catherine A. * - 

"Evoldtibn and Creationist-Arguments." 
American Biology Teacher 42(7):422-25, October, 1980. 
EJ 232 97ex QUE, 1980 

Chambers, Betfe v . * 

.*'«Why A^Statement Affirming Evolution."- ^ . 

Humatfist 37(1):23-4, January/February, 1977. 
EJ 152 366 CUE. 1977. 



"Cloud, Preston . 
. " 'Scientific Creationism— A New Inquisition Brewing." 
Humanist 37(1):6-15, January/February, 1977. 
EJ 152 364 CUE. 1977 ;. 

"Creation vs. Evolution; The Debate Goes On/l^ - ' 
American School Boarcf Jowrna/*167(5):33-34, 38, May, 1980. 
EJ 223 593 •/ w CUE, 1980 

, Dawes, Jpljn A. — . 

*'A Simfllatibn Model Approach to the Study of Evolutioni" 
Journal of College Sclencejeaching 7{2):102-04. November, 

•1977. ! • . 

EJ19^766 . . . , • CUE.- 1977 



Dasleno, Robert P.; Frederick D., Horn 

"Literature and Science for a January Term: Darwin and 

Evolution." 

' Journal of College Science Teaching 3(^)^£^-63, Octover, 
1973." ' 

EJ 085 174 CIJE.J973, 

Gerlovich, Jack " I ? * 

•'Creation, Evolution and public Education." The Position of 

the Iowa Department of Public Instruction. 

•ED.ISSrorr ' RIE, July, 1981 . 

Henig. Robin Marantz. 

"Tfre Bmtle Continues:. Evolution Called A 'Religion,' 

Creatlonism Qefeilded as a 'Science'." 

Bhsclence 29(9):513-16, September, 1979. . . 

EJ 210 125 CUE. .1979 

Kyle, William C. Jr. 

"Should 'Scieojific' Ct:eatiorfand the, Science of^ Evolution 
. Be Taught With Equal Emphasis." ' * 

Jqurnal of Research in Science Teaching 1 7(6) :51 9-27, 
November, 1980.^*^ 

.EJ 235 104 . ... CUE, 1980 

;/ Le Clerco. Frederic S. 
^'TheCdnsltutlon and Creationism." ^ 
American Biology Teacher (36(3):139-145, March, 1974. 

XEJ 098 416 , ' " ' CUE, 1974 

^'-fcevln. Florence; Joy^S. Lindbeck 

**An Analysis of Selected -Biology fextbooks^for-the Treat- 
ment of Controversial Issues.". 
, ED 128 184 \ Rie. January, 1977 

Levin, Florence S.; Joy S., 'Lindbeck . 
*'An Analysis of "Selected Biolbgy Textbooks for fhe Treat- 
*ment.of Controversial Issues and Biospcial Problems." 
Jourrial of Researctrin'Science Teaching 16(3):199-.263, Majr, 

1979. • J * ^ 

— EJ»224 291 * • \ ' ' I CUE, 1979 

• ^ • - * 

, Lightner,-^ Jerry P. 
"A Compendium of Information on the Theory of Evolution 
and the Evolution-Creationism Controversy." 

ED 164 309 * RIE, May, 1979 

• ^ . 

Mariner, James L. ' 

."The Evolution-Creatioh Controversy ii? the United'States." 
Journal of Biological Education 11(1):6-1J, March. 1977. 
EJ 162 979 * CUE, 1977 



*^Nelkin, Dorothy. / ' 
Science Textbook Controversies and the Politic^ of Equal 



RIE. May, 1978 



CUE. 1975. 



Time. . 
ED 147 9OT 

Orljch, Donald C; And Others. - 
"Creatloriismlln the Science Classroom." 
^Science Teacher 42(5):43-45, May, 1976. 
EJ J 19 935 • - 

ParkV, Barbara, i; 

"Creation vs. Evolujbh: Teaching the Origin of Man." 
American*Schooi Board Journal 1 67(3) :25- 26.31 -34. March. , 
1980. . - \' . - 

• EJ 217714 i V * ^ CUE; 1980 

Pearson, Craig, h \ 

"Can Teachers Cope with-Creationism." 

Learning 9(7):31-M, February, 1981. 

EJ243 124 |f CUE, 1981 

Peterson..Glen E.- 

"They Should Stop Shooting Shoemakers Too, Shouldn't 
They." . 

American Biology Teacher 40(1 ):1 0-2, 42. January, 1978. 

EJ 187 245 - , ' CUE, 1979 t*. 



Pipho, Chris. ^ 
.'"Scientific Creationism."' 
Compact 14(4):32;21, Winter, 1981. 
EJ.242 302 



CUE. 1981. 



^ Pipho, Chris. • 

"Scientific Crteatibrtism: A Case^tudy." 
-Education and Orban 
EJ 241 667 ;'f| ' 



Society 1 3(2) :2 19-337 Februsyy, 1981. 
^ ' . CUE. 1981 



Schodde, PetenjI 

"Cdntentlous/issues in Science Te0ctiing.''' 
SASTA Journa/ :801;5-8. April, 1980. 
EJ 228 859 " 



Skoog, Gerald.l 



CfJE, 1980 



RIE, November, 1975- 



Mayer. Wiiriam V. 
"Evolution! Theory or Dogma." 
ED 093 572 

Mayer. William V. ' 
. "The Incompatfbllity olScienceandtheSupern^tural: A'Re- 
sponse to Gerald Skoog;" 

EGfwcafiQfMitLeacfers/?/p 38(2):158-59; November, 1980 . ^ 
EJ 236i^68X/ : CUE, 1980 

Mooce. John A; J ' ' , • 

"Cr^tlonlsm in .California." * 

Daedalus 1 03(3)':1 73-pI 90, Summer, 1 974. 

EJ 101 686 \ ; CIJE> 1974 

tModre,.John,'hJ. " / 

"Evolution, Creation, and'The Scientific Method." 
American Bipfogy feather 35(1):23-26, 34, January, 1.973. " 
;EJ 069 311 . \ • ' CUE. 1973 

Nelkin, Dorpthy ^ . *^ 

"The Science-Textbook Controversies." * * 

'Scientific Arrter/can 234(4) :3i3-39: April, 1976 
""'13-6 078"* " ' 



CUE. 1976 



"DToes CreationVsm Belong in the Biology Curriculum." / ' . 
American Biology Tedcher 40(1)^23-5.29, January. 1978. 
EJ 187 248- 'J ' > • / CUE, 1^78^ 

Skoog, Gerald* jl - ^ . , 

"Legal Issues Involved in Evolution Vs. Creationism." * 
Educaiional,Leadership 38(2) :1 54-56, November, t9§0 
EJ 236 666/ * i ^ ^ - CUE, 1980 

1 . • * 

"AStatement Affirming Svolutionas a Principrleof Science." 

. Humanist 37(1):4-5, January/Febrdary. 1977. 
EJ'152 363 . , CUE,.1977/ 

Weinberg, Stanley L. » . . 

"A Reply to'WalkeK, Mertehs. an.d Hendrix on the'Creation- 

Evolution Issue:" " * 

Americah^Biolo^y Teacher 39(9):548-9. December, 1977. 
EJ 182 070 I , . CUE. 1977 



. Welch. Claude A. 
X^vdlutiotn Theory and the Nature oi Science.' 
f Sbience Teacher 3^^) '26-28, January, 1972:- ' 
. EJ 048 333 " V 



CUE,. 1972 



Prepared by; Patricia E. BIosser. Associate Director, User 
'•i^ Services 




-This pubhcation was prepared with funding from thd National 
Institute of Education^ U.S. Department qi EtItiKatioh under 
contract nb. 400-78-0004. The opinions expressed in this re- 
port do not necessarily reflect the p'os»tions or policies of NIE 
• orthe Department of Education, 
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Spurces of Information on Science Careers 

Science teachers, and their students, tequently are in 
need of information on science careers^OT sclence-ferated 
careers. Some interactive cQmfJatersparching was done in 
order to determine the kinds of materials on^this topic'lhat 
couldbe found ir^eRIC. This fact sheet is designedto prdvide 
ERiC users with some ideas about^.terms they might use in 
s^arfhing ERIC as well as to ident^y some of, the jmaferials 
retrieved by computer searching. ^ ' - 




Science 
54,757 



Occupations 
12,096 



Apprd^late ERIC„Dejscjij).toxs _ . ^ - J 

All ERlCdearinghodses use the terms found in the con- 
trolledVpcabulary of the ERIC thesaurus, published by Oryx 
Press. Thesaurus terms are known as descriptors. Some de- 
scriptdrs'are single words, e.g. career..€5thers are multi-wo/d 
terms, e.g. science careers, career exploration. 

Releyantlel-ms for individuals wishing information abouf^ 
science careers are:, \ • ^ 

: careers v ' ^ 
science careers ^ . 

career awareness ' ' ^ ^ 

^ career*thoice ^ 
^ qareer-exploratibn - 

7 career guidance \ . . 

^ employment' '. . 

occupations * ^ 

career education 
science * ^ 

' * . ^ ^ 

Results of Some Search Combinations 

* The Bibliographic Retrieval Services (BftS) system was 
used for the searches done for tRl^fact sheet, the number of 
documents identified varied with the term, or combination of 
terms;used, asMllustratea below;- • • 



Intersect: Science & 09cupations 
1,192 documents 

fir . 

The results of combined terms wfere as follows. 



. Descriptor 

Scftnce* 

^ Occupations ^J;^,, 

.Employment . ^; 

Career Exploration* 

Career Awareness ■ 

Career Guidance 

Career Choice x 

Career Education * 
. S^cience 9aredrs « 

By 3t^nriing this list, the^:f§ader.can see tl^aTeveff'the 
j?pareQ0y most restri$itlve dt^spjig^^^ 
retnev,e^"^a larger-number of dociiteenl^{312). It $eemed a 



Documents Identified 

• ^ - ^,757 
12,096 
. 20,825 
*1,400 
1,860 
2,997 

' * 3,723 
7.548, 
312 



fcareers" still 



"appare^y most restri$itlve dtgis^ 

retriev^e^;;^ Jarge^-ni^ of dc w..*^ y^.^,. „ ^^«„.c,^ « 

good idra to try so^ne combinations of descriptors, to see 
how fnany documents would be identified when terms were 
combined: • 
Combining terms'allows the searcher to retrieve docu-. 
ments in which several appropriate descriptors.are used. For 
example, when the descriptor •*^cience".was combined with 
"occvpatlons," 1,192 documents cbntaining both of these- 
terms were identified. This Situation might be thought of m 
•termsof a Venn diagram: , ^ 



Combination of Deseriptors^ 

-^-S^ience A Occupations 
Science & EmploymerU. ' ^ 
Sbience & Career Expp^rationx 
Science & Career Awareness 
Science & Career Guidance* ' ^ 
Science & C^areajLOhaice - ^ • 
^Sciencp ^ Carefer Education 
Science Careers 8r Career Exploration^ 
Science .Careers & Career^ Awareness ' 
Science Careers & Career Choice i ? 
Science Careers Sjfareer Education 
Science & Career Awareness or Career Education 
Science Careers & Career Awareness 
'•or Career Education 



Documents Identified 

' 1,192 ' 
' *1,393 
131 
1,860 
2.997 
307 
632 
14^^ 
33 
51^ 
k 65' 
709 

81 ' 



Advice to ERIC Users ' 

j Persons mterested in finding information about science 
oa?;eers or sciehce-related careers shouldljaable tg identify 
many documents in the ERIC data base. Th6se individuals 
interested in a.comprehensive searchrsftould uses6me com- 
bination of single word^terms with the descriptoK'science." 
Jhose who want to scan fewer documents would be advised 
to use the descripfbr '^science cai'eers" with some other term^ 
or terms in order'tojimit the amount of documents identified' 
by the search process. ' * • 

Some Representative Ddcumertts ^ ^ 

The following list contains the ED or eJ number, author, * 
document title, and source^of ERIC abstract (RIE = ^e- 
sources in Education or CiJE = Cjurrentjlndex to Journals in ^ 
Education) of some representatiye materials identified bv * 
ERIC searches. > . ' " 

Using ''science careers" combined with either "career 
awareness'\or-'i;areer education," thes^ were some of th& , 
materials identified:. \ . . 2H ' , • 

•Epi99t)50 i'^' . ^ • J^,^ ' ' . - 

; HoINn, DeWayne . K ^ ' ^ ' 

Vocationai^Technicai Marine Career Opportunities in Texas 
^RIE July 1981" ^ • - - 

ED 199^336 * ^* c , • > • 

Exploring Careers, ^cienttftc and Technical Occupations. ' 
.RIE JUfy 1981 , k' ^ ~ • • . i * 



A' 



ED 196 700 

Enyironmental Protection Careers^ Guidebook. 
..RIE May 1981 

• EQ.187 997' ' . / 

Project Choice #113. A Career Unit for Grade$ 3 and 4. 
Scientists. ' - • / c , / 

(Science and Engineering Occfup^tions Career Cluste/); 
RIENbv^198a ...... > ^ 

• ED 187 963 ' ^/ 

Project Chpice.fOi A Career Education Unit for JuniotlHigh 
School. Science and Careers. {Scilnce-and Engljieerrng Oc- 
cupations Career Cluster) ^ 
RIE Nov. 1980 . ^. 

EJ 223 336- ^ 

CiboFowski, PaUl J. * . 
"A Career Education Seminar for High Schojbl Femafes." 
CUE Oct. 1980 



_EJ 220 053 



Clapper , Thomas W. • 
"^A~S^tJt)oPCommuf^ 
-Chemistry-Industry Awareness Program/' . 

CUE Augt 1980 

ED^ 66/056 ' ^ 



) 



Manhf Related Occupations. A Primer for Hi£ 
derfts. Insight?. • . 

RIE June 1979 @ 

ED 161 764 \ - , 

* Winter, Charles A. 

OpportUhltiGS in Biological Science Careers. 
RIE March 1979 



f School StU' 



ED 156 870 
On drake. Greg. 

Twenty Carriers and Classroom Experiences fo\ Tesching 
Science. ' 
RIE Dec. 1978 



ED 139 380. 

Edwards, Judith B. and Others 
Elements of Computer Careers. 
RIE Oct. 1977 



ED 120417' • 

Tfial-Larsen, Margaret and Gerald R. Parrish 
Career Guidance for Science Students: Systems, P/aditicesj 
and Data Base. v . 1 

RIE Aug. 1976 / , 

ED 1106 546 ♦ . \ 
Sleep/.Gerald and' Others ' 
Career Activities in Science: Grades 7-12. 
RIE Oct. 1975 



Some of <h9 documents retrieved oy a search using tne 
terms "science careers" and "career education" or "occupa- 
tions" are: . ' 

'.^10 200 354 ' 
MacCorquodale, Patricia'^ 

fnterest in Science Coutse and Career^: A Comparist^n of 
l^exican-Awoiican and Anglo Students. 
RlEAug.^981 . ^ 

/ E'J'239 406 - * • <» . 

. OppK, ppn • ' V* 

"training and Manpower in Environmental Qiiality.V 

cIje May 1981 . 



r . r . EJ 238 208- • 

c\ ' Smith, Elsid J. • . i I ^tr, 

I "Career Dfevblopment of Minorities in h(omraditlqnal Fi^s." 



EDj155 0l7 ^ . t 

Elardi. James * # 

Ocban Careers: A Survey of Ofiportunitfes and Requirements 
RIE Oct. 1978 ' 
• t V - • 

ED 120 348 , . • ' - 

Zupfer, John and Others - * 

Career Related Science Units, Teacher Edition 
RIE Aug.' 1976 \ ' ' ' 

ED.110 341 . ' 

Keeves, John P-a.nd Alison D. rtead 
.Sex Differences in Preparing for Scientific Occupations. 
R BDec. 19^ / . . 

ED 107 783 • : ♦ : . . 

Alexander, Elaiae^A. ^ 
Career Education in the Seventh 
\)areer Development Project. 
R E Nov. 1975 . 



Grade Science Class.'l 



106 573 . ^ . 

areer Orientation: Grade 7 and 8: A UnifiecMpprpach'; Sc/- 
^ce Careers7*Activity-Manuai" - \^ 

jlEOct. 1975 J 

[d 094 208 , . ■ ' . 

.jRever, Philip R. 

Scientific and Technical Cs^reers. Factors Influencing the 
Development During thfi Educational 9pars, Monograph 12. 
Final Report i 
RIE Dec. 1974 I 

EJ 216626 
Pnen, John D. Jr. 

"The National Executive Coniijhittee on Guidance: Helping 
Young People Make Informed fDecisions,' 
CIJE June 1980 

EJ 194-857 

Sin^mons, Barbara-and Ed9iejWhitfield 
"Opening Doors tp Science Careers." 
CIJE May 1979 . • . 

EJ 187 284 • \ \ y ^ 

Kastrinos, William | 

"Factors to Consider in Choosing a^Health Profession." 
* CIJE June 1979 j . . ' • 

EJ 174 442' * ■ \ ^ . ^ 

.Davis/Lou 

"Where WiH I Wo'ric in 1992?" ^ 
CUE June 1978 ? • . - \ ; , 

* * ^ I 

Fbr more complete :listings of relevant \documents, the 
^ readers of this fact sheet are advised to have a computer 
sparnh riin-iisingyj^i^mQst-apprQpriate^combinati pn of de- 
scriptors for Jheif interests. Readers wfio are uncertain of the 
\^fearch sen/ices avSilable io their state should write to the 
3MEAC Information Reference Center ind request a listing 
y^of search services. (There is no chargfr^fo/ tms listing)'. 
^Persons \^no want to maintain current awareness of the 
nate^rials b^igg placed in the ERIC system each month that 
dMl withicience career information shpuld scan the subject 
index of the monthly issues of Resources in Mucation and 
CUn^nt Index to Journals in Education to deterniine what the 
1 various clearinghouses have placed in the ERIC system./ 

Prepared Jby Patricia E. Blosser. Associate DirectorAJLIser 
Servic'^JLi - - ' 



|Thi$ publication was prepared^ith funding from the National 
nstftute pfEducation. U.S. Oepar|ment'0f Education under 
^ntract no. 400-78-0004. The opinions expressed in this re- 

I po^t do not necessarily reflect ^the positions or pdli.cies of NIE 
orsthe Department of Educatio'n. 
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Sources of l^ormatjoh About 
Science Activities for Spi^ial Stude^jts 



S-V , 



Thjs science education fact iheet lias k^een designed to 
provideteacherswithsomesources of Information related to 
science activities that might be u^ed with special students. 
For the purpose of thisfa'ct sheet "spedial students"includes 
^not only those students with learning pisabilltiesor physical 
(Usabilities but alsb those students considered to ^e gifted. 
^References have beer* categorized onjihe basis ofjthe disabil-- 
'jty or condition involved. 

A porrtputer search of the Ej^lC dajta base was run. usfhg 
the -descriptor "science activities" Ip combination with the 
following other descriptors: 

handicapped students 
handicapped' children . 
visUally handicapped ^ 
visual impairments 
learning djSabilitj0s 
perceptual Handicaps 
physical disabilities 
physically handicapped 
special health problems' 
speech handicaps 
mainstreaming 
special education 
mild disabilities 
• gift^d. 0 

Some combinations of descriptors did np^retrieve any doc- 
ument. For example, scren^ce activities combiapd wi'tH Spe- 
cial health problems resulted in O hi|s (no documents) as did 
science activities':comblWd with speech handicaps.. 

p^rspfis searching thei^Rlc'data base need to be aware of 
the factthat some 'ChaTT^B'in descriptors relevant to spfeclal 
students have occurre^. 1^rom 1966-1980 the terms hand- 
icapped, handicapped/children, handicapped students were 
acceptable descriptors to use in searching the ERIC data. 

Jbase_^Be qinnina ifvMarch, 1980, the \erm^isabiMtie9 re-', 
placed the handica^)*ped terms. As of Inarch, 1 980. handicap^ 

. ped, h^ndicappeg chifdrei*i. and handipapped students be; 
came invalid dMcrlptors.*6Rldsea>d1ters now need tosearcrt 

«^by coordinajmg (combining) specific descriptor^ with the* 
disabilitiBs^rm, b? use'dlsabillties with thQ appropriate stiii 
dent or rrtandatory age or educational level descriptors if 
their search \s'i broad one. v 

.Some documents' Or journal , articles vyere^ retrieved b/. 
moH than one combination .of desi5ripto?s/ap{)af^ntly ' 
causie more thah one disability. was used to'characterize 

' contents of the publl'patiop. Because Jactsheet^lare bpidf, a 

> dpcu merit* wiN be cited oniy the first time It was*retr' 

' the; computer search. , ' " 

'^Tmcl Activities ^ Handlc|ippedf3tudento/Chlidreh 

ppann;'Margare^ Co^4n ' ^ ' « 

)Ufb Science: A CuMculum: Qulde ' 




Presents lie science curriculum desi^e^ for studeiits en-^ 
' rolled in thd coordinated vocational edl^tlon and training^ 
for disadvaffltagecJ and handicapped yduth program to ena- 
ble thqm tcmulfill the laboratory science course requi/ement 
for graduapon from Oklahoma high^chooFs^ 

Francoeujt Pearl and Bihah Eilam 

J^Teachin^the Mammalian Heartto the Visually Hancjicapped ' 

*A Lesabn in Concrete Experience" 
The Sciepce Teacrter 42(10):8-11. Dec, 1975 
EJ.130 f98 ^ • ■ ' 

Programed instruction is u^ed with concrete e)l[periences 
and r^sed diagrams to teach the mammalian h^art to both 
sighte^.and visually handicapped students. 

Billipis, Gilbert and others 
"Tlimting'Up^Scie'nce for the Visually Impaire/i 
ThiScience Teacher 47(3):28-29. IVIar.. 1980 1 
e/220 067 ^ ' 

/science activities using tactile and auditpry.^ids to help 
visualJy Jynpaired students learn biology ane described. 

Karnes, Mei-Je B. and Paula S. Strong 
Nurturing Academic Taler)t in Early Childhood: Science 
EQ '161 530 , \ 
. ' Guide for educating young gifteWtalerited handicapped 
children and gifted children with nc/pandicaps ispresented. 

Yonkers City School District. K 

Classroom Management Systems for Implementation of In- 
dividualiz^d Instruction: Utjnzmg Science in'^rograms tor 
the Handicapped. 
ED 315 032 

Contains 80 scienc^activity cards designed to teach vari 
ous science topic^/tach activity card contains information 
about-objective^^^naterials and procedures. ^ 

Post. Thom as R^nd others 

"Labol'atqj^Bgfsed Mathematics and Science for the Handl- 
cappe^^ild."* * » 

and Children 13(6):41-43. Mai^., 1976 
EJ;ra8 5.74 • ^ • ' . 

Suggestions are given for. planning . a laboratory-^ased 
program, and guidelines for teachers^of .both handicapped, 
and pbn-Kandicappedjstudents are included. , * \- 

Watling*, Carol 'and Raymond C. Hallard 
"The SepBeside.Us^*^ , 
Teaching Exde'ptldnal Children 7(1 ) :26-28. Heb.. 1 974 
EJ. 109 91 2 , 



*Outdopr^and.ovemlght experjencesXoJJiandi^^ 
dren are described. ^. - ' - 

iiVartnan^ Donald A. / ' ^^^4 ' 

t'Science.Aptivities a^d the Retarded Child" ' * ' 
:Sc/ence Activities Dec/Dan.; 1974, pp. 37-38 
E^91 787 / . ' ' ^ . . 



Ten resource articles and books usefuj to special educa- 
tion and elenjentary teachers who wish to provide scierice 
activities for sl6w learners and retarded students are briefly 
discussed. * 

Thier^ Herbert D, and Doris^E. Hadary 
"WeCanJDolt,Too" ^ 

Science and Children 11(4):7-9, Dec, 1973 - 

EJo%i ^2^ . ^ , V. , ^ , : , 

. Describes some adaptations of science exercises found in 
t]ie' program, "Adapting^^Science Materials for {Re Blind?' 

Science Aptivities + Visually Handlcapped/Visualiy Im- 
paired • ^ • 

, RicRer, Kenneth S. ' * 
Teaching Biology to Visually Handicapped^ Students. Re- 
source Manual ' ' ' V * 

. ED 191 660 v^._ A . . - ' j 

^ f/umerous techniques for^ adapting science activities in 
introductory courses in biology In w hich mic rosco pes are 
used extensively are presented. 

Thier. Marlene 



"Utilizing Science Experiences for Developing Visual Per^ 

% ception Skills" 
Scl^ence and Children 13(6):39-40, Mar., 1976 
EJ 138 573 • » ' 

Alternative approaches for developing visual perception 

. skills found In using selected science experiences are de- 
scribed - ' . 

Ketyfman, Abraham S. 

"Tutoring .a Visually Handicapped Studerit in High School 
Chemistry" 

New Outlool< for the Blind 65(10) :313-317i Decf., 1971 

Ejwaseo * ' ^ 

Teacher-developed materials and techniques are de- 
scribed. > • 

DeLucchi. Lt^da and others ^ ■ 

"Science ActCvities for the Visually Impaired: Deveiorptng a 

Model" ' ^ • <>• 

Sxceptidnal Children 46(4*):287-288, Jan.. 1980 

EJ 223 680 . . ' . ^ ' " 

Describes the Science. Activities for the Visually Impaired 
(5AVp program develpped for use with blind and visually 

• impaired children aged 9-12. * 

Kascfiher, Sujsan K, - . 
. **Viewin^ the Earth with Closed Eyes" 
' Sc/ence >^cf/Wf/es 15(3):12-13. 1978. 

EJ 194 937 ^ . . 

Describes earth science activities for the visually impaired 

student...^ * • 1 

Tallman. Dennis E. ^ ' , ' 

*'A pH Titration Apparatus Sor the Blind Stuctenf* 
fJournaJ of Chemical Education 55(9):605-606, Sept., 1978 
£J191 327^ * • . " • . • • 
' Describes the apparatus used and experiments performed 
ina freshman analytical chemistry course by a blind student! 

Science Activities + Learning Disabilities . 

• Ball, DfariieLW. ; • ' > . / T 1 % - 
ESSISpecial-Educatfon Teacher's Guide . ' • ' 
ED 173 071 _ . / ' \ ' 

• De^scribe's units that can be used witK^students in 
grades t-12 In special educatltjn progi-ams. *. \ , • v 



Science Activities + PhysTcalDisabilities/PhysicailyHand- 
Jcapped ^ , , 

J,ones/Alan and Anthony Barnett 
"Science for the Physicalfy Handicapped" 
Special Education: Forward Trends 7(3):25-28; Sept., 1980 
' EJ 238 815 . > ^ • , . 

. Several experiments designed to provide "safeV science 
^activities for juliior high school physically handicapped slu- 
. dents are described. 

Science Activities + Special ^Education 

i ■> • • 

Jennings, Frederick and Peter M. Metro 

Ecology for the Exceptional Child " . 

ED 180 814 ^ ~ ' • ' 

TIjis guide presents a student-bentered program of out- 
door education for students of differing exceptionalities. 

- Schery, Stephen D, .v ' * 

^'Scio no o C lasses for Mentally Retarded Adults" 
7/7e,Sc/ence'7eac/7er42(1):44-46, Jan., 1975 
' ' EJ 109 971^ . ^ 

~ ^r<nelTc^~~progranr^r the . merrtaiiy^-retarded in- 
stitutionalized adult is discusse'd. ^ . *\ 

» Science Activities + Gifted 

Romey, William D. ' ^ 

Teaching the Gifted and Talented in the Sdience Classroom 

ED 197 522 > 

Guidelines for presenting science to the gifted ^nd tal- 
ented are presented. Science activities are provided. Basip 
skills as they /elated to the gifted are discussed. 

Doyle, Charles ^ 
"An Energy Education Unit for Upper Elementary Sr^ydes" 
NJEA Review 54(3):26:27, Nov., 1980 
EJ 233 475 ^ 

A two-part unit on energy designed for gifted fifth and sixth ^ 
grade students is described. ^ 

. Landis, MeTodee . - ^ 

The Class Menagerie. A Compilation.of Exciting Activities for 
Secondary School Students ' ' : 
ED 162 471. , . * - 

Science activities are included in the information pre- 
sented ^out activities designed to foster growth in creativity 
and upper level thinking of secondary*sGhool students who 
■ * are classified as gifted. , . 

James, Sally ^ * c $ 

Project Success: Electricity 

ED 150 784 • . . ; ^ ; 

• DeMaray, Eryan . ' • ^ 

Project Success: Marine Scienca . 
ED 150 783 ^ - 

Pack&ts of materials designed to teach these topics to 

gifted- elementary students'iqclude pre-post tests, vocabu. 

lary lists, techniques* and projects. * " 

Science: Curriculum Guide Jor Teaching Gifted Children 
SciencAJnJGrades One Through Three: A Sample Ecology 
Unit ^ V' • 

' . ED 146 772 ^ ' ' 

Included is a sample teaching-learniag'pjan for^an ecojogy 
unit as well as eight sample lesson plans. * * 

, *Prepai^d by Patricia "E. ,Blos§er, Associate Director, LIser 
, / Services . * ' 
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The Role of the Laboratory 
in Science Teaching 



; In these days of increased costs and decreased funding for 
education, science teachers are concerned thatlsudget cuts 
will result in I6ss fund$ for supplies and equipment 'for 
laboratory activities. The demand'for educational ac&ounta- 
bility emphasizes, for many persons, student achievement^ 
whi ch is determined in large part by paper and pencil tests. 



Teachers and administrators seeking support for the con- 
tinuation of laboratory Instruction m science can find infor- 
^ mation in the ERIC data base related to the role of t^e science 
^ laboratory. ' ' . , , 

What Uterature^s Available in ERIC? 

A search of th&ERIC data base using terms such as "sci- 
ence laboratories" and "science instruction" would result in 
the identification of a I^Vge number of documents. If the term 
"educational researoh'' were added to the search, much 
mate/ial would still be retrieved. A large ^motint of the litera- 
ture on the role of the laboratory is opinion-based rather'than 
research-based. Related to these opinions are descriptions 
of goals and objectives science educators considered ap- 
propriate for science teaching and learning. Research-based , 

^ literature qontains information on how well tif at all) these^ 
gdals are attained by students as a result of experiences in 

, the science laboratory. ^ / * . v 

What Do People Believe About the Role of the Laboratory? 
* * 

A long-held belief is that the laboratory is an important 
means of instruction in science. LabQr^tory activities were 
used in high. school chemistry in the 1880's (Fay, 1931). The 
use of laboratory activities in high school physics classes 
. was given support by the development, in 1886, of Harvard 
University's list of physics experiments tobe included In high 
school physics classes for students wishing to enroll at Har- 
vard (Moyer^ 1976). Laboratory instruction was considered 
essential because it provided for training in observation, ' 
supplied detailed information,, and aroused pupils' 
interest— reasons for using the laboratory that are still ac- 
cepted almost 100 years later*. . " s • 
r GoWrib.utors to the 59th yearbook of the National Spciety 
for the Study of^Education, Rethinking Science Education, 
stipulated that every ^laboratory activity shoulcf have a clear* 
cut educational purpose'and identified five purposes that 
; laboratory actlyitres might serve: (1) to add reality to textbooK 
- i7iaterial;(2j todevelop first-hand familjahty With fools, mate- 
• rialsi and technique^ of science; (3) jq allow students, to 
/ demonstrate to the mselves something 'they atready know to 
be true1;<'4).tO give students opportunities to pitlhejr/fabarat-^ 
J ory skiljsagalnst p£ir in seeking experimental answers;.and* 
^ . (5)„tQ create opportunitres wherein studerits ptedjct events or 
citcum$tances and then design experiments to test the iaccu- 
racy.of ttielr^pV^dictions (Henry, 1960, pp. 245-247). 
' ^.The usKof the laboratory asan instructional-techflique was 
given lupport by the science course Improvdment projects 



funded by the Rational Science Foundation 1960's. 
'Science as inauiry" was theslogan. Teachers were encbur- 
aged to restructure their teaching meth'od^ so that stiicSents 
were required to fake an active role In learning and to gain 
skill In knowing what questions to ask of a report of inquiry, 
when to ask these questions, and yvh ere to find t he answers. 



Teaching science as dogma was to be avoidea' 

More recently Shulman and Tamir Identified fivegrogpsof ' 
objectives that may be achieved through the use of the 
Jabotatory in science classes; (t) skills— manipulative, in- 
quiry, investigative, organizational, communicative; (2)^, 
concepts— for example, hypothesis,' theoretical model, 
taxonom'ic category; (3) cognitive abilities-T^critical thinking, 
problem solvlng^appllcatlon, analysis, syrithesis, evaluation, 
decision maj^ing", creativity, (4) understanding the nature of 
sc^ence^-scientific enterprise, scientists and how they work, 
existence of multiplicity of tScrfentific'rnethods, inter- 
relationship's between scfence and technology and among 
the various disciplines of sclenqe, and (5) attitudesWor 
example, curiosity, interest, risk takiog, objectivity, preci- 
sion, corrfidence, perseverence, satisfaqtion,:responsibility, 
consensus, collaboratlon,,and liking science {Travers, 1973, 

p. 1119). ^ ^ \: . ^ 

What Do Critics of the Laboratory Say? 

' Just as the laboratory, h as long had |ts advocates, it hag" 
also tiad its critics. Establishing science laboratories In- 
yolves more expanse than purchasing textbooks does, not to 
mention the||oniinued'^need tp replenish consumable 
supplies ^nd repair or replace equipment. Scheduling dou- 
ble periods for laboratory instruction, may be a time- 
consuming administrative process. Teachers qf other con- 
tent ^reas may not recognize the demands involved in con- 
ducting laboratory activities and may consider that their sci- 
ence, colleagues have lighter teaching schedgles.. ^ 

Even within the science education communltyjaboratories 
were subject to criticism. The demonstrative or verification 
functipr) of the laboratory was considered to be overem- 

<;P,hasized, with little emphasis pfaced ori the functions of 
providing sty dents tangible experience of some of the prob- 

. lems dealt vvlth'by scientists or of the difficulty of acquiring 
data. Laboratory activities we're not expermiental and quan- 
titative but were illustrative. They.did not convey to students 
an accOrate picture of the nature, method and spirit of sci- 
ence. 

What Help Does Educational Research Provide? 

When supporters of science laboratory activities turn to 
'educational research, they flnd*mlxed results. IVIuch of the 
educatiotiah research literature Is produced from doctoral 
stiidles.^uph studies are usually anMndi vidual's first attempt 
at researph. Most are single studies, with no further follow-up 
of the subjects who were involved. Wltik educational re* 



• • .-r--^ . 

^seaPCh focused on instruction is analyzed, much of itis founc 
to be of the comparative ^ariety. Students rec^lving method ' 
A are compared with similar students receiving method B. 
J^requently one of these methods is referred to as the"tradi- 
tionar* approach tojnstr^ction in science. The reader is 
often lefttb his/her own devices to determine what took place 
in the traditional approach even if the experimental treat- 
ment is described In detail (and this does not^always occur). 
. Science ectucatiorr researchers have looked at the influ- 
ence of the laboratory on achievement; attitudes; reasoning, 
critical thinking, scientific thinking, cognitive style; under- 
standing science; science process skills; laboratory skills or 
manipulative skills; interests; dogmatism; retention in a sci- 
ence course ; and the ability to do independen t work— among 
other variables' (Blosser, 1980). Many of. these studies' re- 
sulted in the finding of no significant d'lfferences between , 
groups. ; - ^ ' . 

Ooes.this mean there is no support to be found<.in educa- 
tional research for the continuation of laboratory activities in 
science classes? Certamly not. 

What are Some Positive Rnding^? • 
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Results from atleast two studies werelhaflaboratory ac-. ■ 
tivities appear to be helpful '^o students 'ratecl as medium to 
' low in achievement on pretest measures (Boghai, 1979; 
Grozier, 1^69). Godorasky (1971) found that laboratory in- 
struction did increase students' problem-solving ability in 
f o physical chemistry and that the laboratory could be a valu- 
able instructional t^ch nique in chemistry if experiments were 
genuine problems without explicit directions. Comber and 
Ke9ves(1973)Hn theJrstudy of science education in 19coun- 
tfles, reported 'that In six countries where 10-year-old stu- 
. dents made obServatioOs and did experiments .in their 
schools, the level of achievement in science was higher than 
in schools where students did not perform tt}es9 activities. 
Researihers (McKjnnon. 1976; McDermott et al..yi0'8O) v^ork- 
, ing witKplder,- disadvantaged students/eport tfie impor- 
^ tance^of lab^r^atory activities. In the laboratory setting, ac- 
tivities can be designed tcr create bisequilit)ration to encour- * 
age cognitive deveiopn^Ot* scipn^fic ideas can be intro- 
duced. concreteexamplesBnd the opportunity tomanrpulater ^ 
' * [ materials can>be provided. Students using graphs, diagrams, 
" ' and verbal statements can relate these representations to the ^ 
■ ^ real world. * ' . i • 

' •■ ■ L 

What's the Problem? , : • 

If research data exist that support the role of the laboratory 
: in science Jead^ing, why are educators still faced with the. 
^.problem of defendiVig laboratory activities ds an* essential 
component of the science curriculum? Oftep the need to be , 
educationally accountably has been translated as the ne^d to . 
f increase test scores. Complex ideas and relatidaships are^^ 
difficult to^est in a multiple-choice format and areas. em- ^ 
ph^sized are tho^e wKich can be measured by sucb testp. 
Such a practice limits whatJs taught. Objectives forteaching' 
science are broader than just the accumulation of a^tore of 
f factual information. . 

^ j. Data from the national survey by Weiss (1978) and ttiec&se 
» studies (Stake. 1978). show tl;^at;labbratory work and/or 
hands-on* sciQi^*e activities are-used less frequently ,th^n 
" science educators would desire.' Teachers defend'Jthis.lack 

by.talk of student apathy and of problems inVcOived i n managr 
ing^aboratory activities, as Well as in maintaining science ^ 

• ^facilities and replacing equipment and supplies. . ' ^'^ 
. • . However, if we believe .that knpwledge begins with the 

assimilation otjdata from the environm^t and that individu- 

* afs learn by.havlng*the opportunity to explore and interact 
*with materials, we haVb an obligation to provide faboratory 
activities that allow our sj'adents to have such opportunities* 

. ^ *and toexperiencesomethi}igoft,henature,methodandspirjt 
O jf.science. / ' . , ^ . ' . 
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^ This fact sheet was based in largepart on A Critical Review* 
^of the Laboratory in Science Teaching (SE 034 834). This 
document will be availcible from ERIC Document Repfoduc- 
tion Serviqe when rt-is announced I n Resources ^Edaefff/oJP^ 
in the near future. It is al3o available from the ERIC Cleafipt - ' 
ghouse for Science, Mathematics, and Environ rngjital Edu- 
cation ($5.00, prepaid). * ' 
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